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A b s t r a c t
An e x p e r i m e n t  i s  r e p o r t e d  i n  w h ic h  s t u d e n t  s u b j e c t s  
a t t e m p t e d  t o  d i s c o v e r  a  p r i n c i p l e  by p a i r i n g  num bers  and 
l e t t e r s .  Seven  g r o u p s  o f  s u b j e c t s  v a r i e d  on two d i m e n s i o n s ,  
p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  sa m p le d  a n d ' d e g r e e  o f  r e ­
s t r i c t i o n  i n  c h o o s i n g  n u m b e r - l e t t e r  p a i r s .  I t  was fo u n d  t h a t  
s u b j e c t s  who sa m p le d  a  h i g h e r  p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  
w e re  more s u c c e s s f u l  t h a n  t h o s e  s a m p l i n g  a  l o w e r  p r o p o r t i o n .  
F u r t h e r m o r e ,  s u b j e c t s  who w e re  u n r e s t r i c t e d  i n  t h e i r  c h o i c e  
o f  n u m b e r - l e t t e r  p a i r s ,  b e c a u s e  t h e y  s a m p le d  a  h i g h e r  p r o ­
p o r t i o n  o f  p o s i t i v e  i n s t a n c e s ,  p e r f o r m e d  more e f f i c i e n t l y  
t h a n  s u b j e c t s  who w e r e  r e s t r i c t e d  and sa m p le d  a  l o w e r  p r o ­
p o r t i o n  o f  p o s i t i v e  i n s t a n c e s .  F i n a l l y ,  when b o t h  r e s t r i c t e d  
and u n r e s t r i c t e d  g r o u p s  w e re  m a tc h e d  f o r  p r o p o r t i o n  o f  p o s i ­
t i v e  i n s t a n c e s  s a m p le d ,  p e r f o r m a n c e  was f o u n d  t o  be  s i m i l a r .
I t  was p o i n t e d  o u t  t h a t  t h e r e  i s  a  n e e d  i n  f u t u r e  r e s e a r c h  
on p r o b l e m  s o l v i n g  t o  m a tc h  t r e a t m e n t  g r o u p s  f o r  p r o p o r t i o n  
o f  p o s i t i v e  i n s t a n c e s  s a m p le d .
A cknow ledgem en ts  
G r a t e f u l  a c k n o w le d g em en t  i s  e x t e n d e d  t o  D r .  K en n e th  
D e f f e n b a c h e r  who s e r v e d  a s  m a j o r  t h e s i s  a d v i s o r  and t e a c h e r .
The w r i t e r  a l s o  w i s h e s  t o  e x t e n d  a c k n o w le d g em en t  t o  D r .  C. 
Raymond M i l l i m e t  and  D r .  Evan Brown, t h e s i s  c o m m i t t e e  members ,  
f o r  t h e i r  a s s i s t a n c e  i n  s t a t i s t i c a l  and  m e t h o d o l o g i c a l  i s s u e s .
To t h e  w r i t e r ’ s  s i s t e r ,  M rs .  C a r o l  Ann B o r s h ,  a  s p e c i a l  
a c k n o w le d g em en t  i s  g i v e n  f o r  h e r  e x p e r t  t y p i n g  and p a t i e n c e .  
And, f i n a l l y ,  a  v e r y  s p e c i a l  t h a n k  y o u  m ust  be  g i v e n  t o  t h e  
w r i t e r ’ s  w i f e ,  R i t a ,  w i t h o u t  whom t h i s  e f f o r t  w o u ld  n o t  h a v e  
b e e n  p o s s i b l e .
I n t r o d u c t i o n
W i t h i n  t h e  a r e a  o f  human v e r b a l  l e a r n i n g ,  much e x p e r i ­
m e n t a l  e f f o r t  h a s  b e e n  e x p e n d e d  on t h e  d e t e r m i n a t i o n  o f  how 
i n d i v i d u a l s  fo rm  c o n c e p t s  o r  p r i n c i p l e s  i n  a  l a b o r a t o r y  s i t u ­
a t i o n .  I n  t h e  r e c e n t  p a s t ,  e x p e r i m e n t a l  e v i d e n c e  h a s  b e e n  
a c c u m u l a t e d  c o n c e r n i n g  t h e  e f f e c t s  o f  p o s i t i v e  i n s t a n c e s  v e r s u s  
n e g a t i v e  i n s t a n c e s  on p e r f o r m a n c e  i n  c o n c e p t  l e a r n i n g  ( e . g . ,  
H ov lan d  and W e i s s ,  1 9 5 3 ;  Haygood & S t e v e n s o n ,  1 9 6 7 ) .  B ourne
(1 9 6 6 )  d e f i n e s  a  p o s i t i v e  i n s t a n c e  a s  an ex am p le  o f  w h a t  a  
c o n c e p t  i s  and  a  n e g a t i v e  i n s t a n c e  a s  an exam ple  o f  w h a t  a  
c o n c e p t  i s  n o t .  T h e r e  h a s  a l s o  b e en  r e s e a r c h  d e v o t e d  t o  t h e  
e f f e c t s  o f  t h e  d e g r e e  o f  r e s t r i c t i o n  p l a c e d  upon  t h e  S i n  
h i s  a t t e m p t  t o  d i s c o v e r  a  p r i n c i p l e  ( e . g . ,  Duncan,  1 9 6 4 ) .
T h i s  t h e s i s  i s  c o n c e r n e d  w i t h  t h e  r e l a t i o n s h i p  b e tw e e n  t h e s e  
two v a r i a b l e s ,  n a m e ly ,  p o s i t i v e  v e r s u s  n e g a t i v e  i n s t a n c e s  and 
d e g r e e  o f  r e s t r i c t i o n .
I n  an  e x p e r i m e n t  r e p o r t e d  by Wason ( i 9 6 0 ) ,  _Ss w e re  r e ­
q u i r e d  t o  d i s c o v e r  a  p r i n c i p l e ,  w h ic h  a p p l i e d  t o  i n s t a n c e s  
c o n s i s t i n g  o f  t h r e e  nu m b ers  e a c h .  The p r i n c i p l e  t o  be  d i s ­
c o v e r e d  was t h r e e  nu m b ers  i n  i n c r e a s i n g  o r d e r  o f  m a g n i t u d e .
Ss w e r e  shown t h e  s e r i e s  2 ,  4 , 6 ,  and t o l d  t h a t  t h i s  i n s t a n c e  
was an exam ple  o f  t h e  p r i n c i p l e .  They w e re  t h e n  r e q u i r e d  t o  
d i s c o v e r  t h e  p r i n c i p l e  by c r e a t i n g  more i n s t a n c e s ,  u t i l i z i n g  
i n f o r m a t i o n ,  g i v e n  a f t e r  e a c h  s e t  was c r e a t e d ,  a s  t o  w h e t h e r  
o r  n o t  t h e  s e t  c o n fo rm e d  t o  t h e  p r i n c i p l e .  Wason r e p o r t e d
2 .
t h a t  t h e  g r e a t e r  p r o p o r t i o n  o f  _Ss who had  d i f f i c u l t y  d i s c o v e r ­
i n g  t h e  p r i n c i p l e  e n g a g e d  i n  " e n u m e r a t i v e "  r a t h e r  t h a n  " e l i m ­
i n a t i v e ’1 b e h a v i o r .  Wason d e f i n e d  " e n u m e r a t i v e "  b e h a v i o r  a s  
t h e  c o n t i n u e d  p r o d u c t i o n  o f  p o s i t i v e  i n s t a n c e s ,  such  a s  10,
12 ,  14 b u t  t h e  an no u n ce m e n t  o f  i n c o r r e c t  p r i n c i p l e s  s u c h  a s :  
s e r i e s  o f  e v en  n u m b e r s . _Ss t h u s  p e r s e v e r a t e d  i n  e n u m e r a t i n g  
p o s i t i v e  i n s t a n c e s ,  b u t  d i d  n o t  e l i m i n a t e  i n c o r r e c t  h y p o t h e s e s .
I n  a s e c o n d  e x p e r i m e n t  r e p o r t e d  by  W e t h e r i c k  ( 1 9 6 2 ) ,  i t  
was f o u n d  t h a t  by a  s l i g h t  m o d i f i c a t i o n  o f  t h e  p a r a d i g m  u s e d  
by Wason ( i 9 6 0 ) ,  e n u m e r a t i v e  b e h a v i o r  c o u l d  be  r e d u c e d  and 
t h e  p r o b a b i l i t y  o f  S ' s  s u c c e s s  i n  d i s c o v e r i n g  t h e  p r i n c i p l e  
was g r e a t l y  i n c r e a s e d .  W e t h e r i c k  c o n t e n d e d  t h a t  one o f  f o u r  
s i t u a t i o n s  c o u l d  o c c u r  on any one t r i a l .  E i t h e r  t h e  i n s t a n c e  
c o u l d  be  p o s i t i v e  o r  n e g a t i v e  ( w i t h  r e s p e c t  t o  t h e  p r i n c i p l e  
t o  be  d i s c o v e r e d ) ;  o r ,  t h e  i n s t a n c e  c o u l d  c o n fo rm  o r  n o t  c o n ­
fo rm  t o  t h e  h y p o t h e s i s  c u r r e n t l y  h e l d  by  £3. O n ly  two o f  
t h e s e  c a s e s ;  n a m e ly ,  a  p o s i t i v e  i n s t a n c e  t h a t  d o e s  n o t  c o n fo rm  
t o  _S*s c u r r e n t  h y p o t h e s i s ,  o r ,  a  n g a t i v e  i n s t a n c e  t h a t  d o e s  
c o n fo rm  t o  t h e  c u r r e n t  h y p o t h e s i s ,  i s  e f f e c t i v e  i n  e l i m i n a t ­
i n g  wrong  h y p o t h e s e s .  W e t h e r i c k  r e q u i r e d  h i s  Ss t o  s t a t e ,  
a f t e r  t h e  c r e a t i o n  o f  e a c h  i n s t a n c e ,  w h e t h e r  t h e y  t h o u g h t  
t h e  i n s t a n c e  w o u ld  be  a  p o s i t i v e  o r  n e g a t i v e  exam ple  o f  t h e  
p r i n c i p l e .  By d o i n g  t h i s ,  E was a b l e  t o  e s t a b l i s h  w h e t h e r
3 .
o r  n o t  S was i n  f a c t  e l i m i n a t i n g  a  w rong  h y p o t h e s i s .  I t  was 
p o s s i b l e  f o r  E t o  make s u c h  a  ju d g e m e n t  s i n c e ,  i f  S ' s  p r e d i c ­
t i o n  o f  t h e  i n s t a n c e  was p o s i t i v e  ( c o n f o r m i n g  t o  h i s  c u r r e n t  
h y p o t h e s i s )  and E ' s  f e e d b a c k  was n e g a t i v e  ( n o t  an exam ple  o f  
t h e  p r i n c i p l e ) ,  one o f  t h e  two s i t u a t i o n s  t h a t  W e t h e r i c k  c o n ­
t e n d s  l e a d s  t o  t h e  e l i m i n a t i o n  o f  an i n c o r r e c t  h y p o t h e s i s  h a s  
o c c u r r e d .  When an i n s t a n c e  was c r e a t e d  t h a t  d i d  n o t  c o n fo rm  
t o  _S*s c u r r e n t  h y p o t h e s i s  and  E ' s  f e e d b a c k  was p o s i t i v e ,  t h e  
o t h e r  c o n d i t i o n  w h ic h  e l i m i n a t e s  a  w rong  h y p o t h e s i s  h a s  o c c u r ­
r e d .  The r e s u l t s  o f  h i s  s t u d y  i n d i c a t e d  t h a t  e n u m e r a t i v e  
b e h a v i o r  was i n  f a c t  r e d u c e d  ( t h u s ,  a i d i n g  Ss i n  d i s c o v e r i n g  
t h e  p r i n c i p l e ) .  However ,  e l i m i n a t i v e  b e h a v i o r  s t i l l  d i d  n o t  
o c c u r  a t  a  v e r y  h i g h  r a t e .  W e t h e r i c k  a t t r i b u t e d  t h i s  r e s u l t  
t o  t h e  f a c t  t h a t  w h e n e v e r  one o f  t h e  more o b v i o u s  h y p o t h e s e s  
was u n d e r  c o n s i d e r a t i o n  by S, ( e . g . ,  4 ,  £ ,  1 6 : num bers  w h ic h
a r e  m u l t i p l e s  o f  f o u r : ) n e g a t i v e  f e e d b a c k  w as  n o t  d e l i v e r e d  
by E, s i n c e  t h e  i n s t a n c e  c r e a t e d  by S was an  exam ple  o f  t h e  
p r i n c i p l e .  T h u s ,  a  c o n f o r m i n g - n e g a t i v e  i n s t a n c e  d i d  n o t  
a r i s e  t o  e l i m i n a t e  S ' s  i n c o r r e c t  h y p o t h e s i s  and  h e n c e ,  
e l i m i n a t i v e  b e h a v i o r  o c c u r r e d  a t  a  l o w e r  r a t e .
Duncan (1 9 6 4 )  n o t e d  t h a t  i n  t h e  Wason s t u d y  S was 
a l l o w e d  t o  w r i t e  down, f o r  e v e r y  i n s t a n c e ,  an y  t h r e e  num bers  
t h a t  he  w i s h e d .  Duncan c o n t e n d e d  t h a t  t h i s  may h a v e  a c c o u n t e d
f o r  t h e  r e s u l t s  o b t a i n e d  by Wason; n a m e ly ,  t h a t  S s ,  when t h e y  
a r e  u n r e s t r i c t e d  i n  t h e i r  c h o i c e  o f  i n s t a n c e s ,  e n g a g e d  more  i n  
e n u m e r a t i v e  r a t h e r  t h a n  e l i m i n a t i v e  b e h a v i o r .  Duncan t h e r e ­
f o r e  u t i l i z e d  f o u r  g r o u p s  v a r y i n g  a l o n g  t h e  d i m e n s i o n  o f  
r e s t r i c t i o n .  E s s e n t i a l l y ,  D u n c an ’ s m ethod  i s  an  a t t e m p t  t o  
a c c o u n t  f o r  t h e  c r i t i c i s m  o f  t h e  Wason s t u d y  r a i s e d  by 
W e t h e r i c k .  Group I  was t o t a l l y  u n r e s t r i c t e d  i n  i t s  c h o i c e  
o f  i n s t a n c e s .  G roups  I I  and  I I I  w e r e  p a r t i a l l y  r e s t r i c t e d ;  
a n d ,  Group IV was t o t a l l y  r e s t r i c t e d  i n  i t s  c h o i c e  o f  i n s t a n c e s .  
_Ss* t a s k  c o n s i s t e d  o f  p a i r i n g  t h e  num bers  1 -S  w i t h  t h e  l e t t e r s  
A - J .  The p r i n c i p l e  was s i m p l y  t h a t  any  o f  t h e  f o u r  e v en  num­
b e r s  c o u l d  be  p a i r e d  w i t h  t h e  l e t t e r s  A-E, and  any  o f  t h e  odd 
num b ers  c o u l d  be p a i r e d  w i t h  l e t t e r s  F - J .  Duncan o r i g i n a l l y  
h y p o t h e s i z e d  t h a t  t h o s e  g r o u p s  w h ic h  w e r e  r e s t r i c t e d  i n  some 
d e g r e e  w o u ld  d i s c o v e r  t h e  p r i n c i p l e  more q u i c k l y  t h a n  t h e  
u n r e s t r i c t e d  g r o u p .  I t  was f e l t  t h a t  t h e  r e s t r i c t e d  g r o u p s  
w o u ld  h a v e  t h e  a d v a n t a g e  o v e r  t h e  u n r e s t r i c t e d  g r o u p  i n  t h a t  
t h e s e  Ss w o u ld  be  p r e v e n t e d  f rom  p e r s e v e r a t i n g  i n  t h e  wrong  
h y p o t h e s i s  ( a s  was t h e  c a s e  i n  t h e  Wason s t u d y ) .  The r e s u l t s ,  
h o w e v e r ,  d i d  n o t  c o n f i r m  D u n c a n ' s  h y p o t h e s e s .  The u n r e s t r i c t e d  
g r o u p  was f o u n d  t o  be  s u p e r i o r  t o  a l l  o t h e r  g r o u p s  i n  d i s c o v e r ­
i n g  t h e  p r i n c i p l e .
T h e r e  may h a v e  b e e n ,  h o w e v e r ,  a  c o n f o u n d i n g  f a c t o r  i n  t h e
Duncan s t u d y .  I n  t h e  p a r t i a l l y  and  t o t a l l y  r e s t r i c t e d  
g r o u p s ,  Duncan a r b i t r a r i l y  im po sed  a  r e s t r i c t i o n  su c h  t h a t  
w i t h i n  e a c h  b l o c k  o f  40 t r i a l s ,  h a l f  t h e  i n s t a n c e s  w o u ld  be 
p o s i t i v e ,  and  h a l f  w o u ld  be  n e g a t i v e  i n s t a n c e s  o f  t h e  p r i n ­
c i p l e .  I n  t h e  u n r e s t r i c t e d  g r o u p ,  t h i s  r e s t r i c t i o n  c o u l d  
o b v i o u s l y  n o t  be  u t i l i z e d  s i n c e  Ss w e re  f r e e  t o  c h o o s e  any  
i n s t a n c e  t h e y  w i s h e d .  The p r o p o r t i o n  o f  p o s i t i v e  v e r s u s  n e g a ­
t i v e  i n s t a n c e s ,  i n  t h e  u n r e s t r i c t e d  g r o u p ,  c o u l d  t h u s  d e v i a t e  
s i g n i f i c a n t l y  f ro m  t h e  5 0 -5 0  p r o p o r t i o n  im p o sed  upon  t h e  r e ­
s t r i c t e d  g r o u p s .  H o v la n d  and W e is s  (1 9 5 3 )  p r e s e n t e d  e v i ­
d e n c e  t h a t  p o s i t i v e  e x a m p le s  o f  a  c o n c e p t  a r e  much more e f f e c ­
t i v e  i n  t r a n s m i t t i n g  i n f o r m a t i o n  a b o u t  t h a t  c o n c e p t  t h a n  a r e  
n e g a t i v e  e x a m p l e s .  T h e s e  Es a l s o  f o u n d  t h a t  m ixed  p r o p o r ­
t i o n s  o f  p o s i t i v e  and  n e g a t i v e  e x a m p le s  f a l l  somewhere b e tw e e n  
a l l  p o s i t i v e  s e r i e s  and a l l  n e g a t i v e  s e r i e s  i n  t h e i r  e f f e c t i v e ­
n e s s  o f  i n f o r m a t i o n  t r a n s m i s s i o n .
More r e c e n t  e x p e r i m e n t a l  e v i d e n c e  c o n c e r n i n g  t h e  p r o p o r t i o n  
o f  p o s i t i v e  and  n e g a t i v e  i n s t a n c e s ,  and  i t s  e f f e c t  on t h e  l e a r n ­
i n g  o f  a  c o n c e p t ,  h a s  b e e n  r e p o r t e d  by Haygood and S t e v e n s o n
( 1 9 6 7 ) .  Haygood and S t e v e n s o n  s t u d i e d  t h e  e f f e c t s  o f  v a r y i n g  
t h e  p r o p o r t i o n  o f  p o s i t i v e  and n e g a t i v e  i n s t a n c e s  on t h e  s p e e d  
o f  l e a r n i n g  a  c o n c e p t .  He v a r i e d  t h e  p r o p o r t i o n  o f  p o s i t i v e  f rom  
.1  t o  . 8 .  The r e s u l t s  c l e a r l y  i n d i c a t e d  t h a t  a s  t h e  p r o p o r t i o n  
o f  p o s i t i v e  and n e g a t i v e  i n s t a n c e s  i n c r e a s e s ,  t h e  t i m e  r e q u i r e d
t o  m a s t e r  a  c o n c e p t  d e c r e a s e s  i n  a d i r e c t  r e l a t i o n s h i p .
The p r e s e n t  s t u d y  a t t e m p t e d  t o  d e t e r m i n e  w h e t h e r  t h e  
r e s u l t s  o b t a i n e d  by Duncan w e re  i n  f a c t  due  o n l y  t o  t h e  v a r y ­
i n g  d e g r e e s  o f  r e s t r i c t i o n  p l a c e d  upon h i s  g r o u p s ,  o r ,  i f  h i s  
r e s u l t s  m ig h t  h a v e  b e e n  a t  l e a s t  p a r t i a l l y  du e  t o  t h e  d i f f e r ­
e n t  p r o p o r t i o n s  o f  p o s i t i v e  and n e g a t i v e  i n s t a n c e s  sam p le d  by 
t h e  u n r e s t r i c t e d  g r o u p  on t h e  one h a n d ,  and  t h e  r e s t r i c t e d  
g r o u p s  on t h e  o t h e r .
Method
S u b j e c t s . Ss w e r e  draw n f ro m  an i n t r o d u c t o r y  p s y c h o l o g y  
c o u r s e  a t  t h e  U n i v e r s i t y  o f  N e b r a s k a  a t  Omaha a s  a  p a r t  o f  a  
c o u r s e  r e q u i r e m e n t .  Ten Ss w e r e  u n s y s t e m a t i c a l l y  a s s i g n e d  t o  
e a c h  o f  s e v e n  t r e a t m e n t  g r o u p s .
P r o c e d u r e . I n  o r d e r  t o  t e s t  t h e  c o n t e n t i o n  t h a t  t h e  r e ­
s u l t s  o b t a i n e d  by  Duncan w e r e  a t  l e a s t  p a r t i a l l y  an a r t i f a c t  
o f  t h e  p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  sa m p le d  ( t h e  u n r e ­
s t r i c t e d  g r o u p  s a m p l i n g  a  h i g h e r  p r o p o r t i o n  t h a n  t h e  r e s t r i c t e d  
g r o u p s ) ,  i t  was n e c e s s a r y  t o  r u n  t h e  u n r e s t r i c t e d  g ro u p  f i r s t .  
T h i s  was  n e c e s s a r y  i n  o r d e r  t o  d e t e r m i n e  t h e  a v e r a g e  p r o p o r ­
t i o n  o f  p o s i t i v e  e x a m p le s  sa m p le d  by Ss i n  t h i s  g r o u p .
Of t h e  s e v e n  g r o u p s ,  f o u r  w e re  r e p l i c a t e s  o f  D u n c a n ’ s 
c o n d i t i o n s .  T h a t  i s ,  one g r o u p  w as  t o t a l l y  u n r e s t r i c t e d  i n  
i t s  c h o i c e  o f  i n s t a n c e s .  T h i s  g r o u p  i s  r e f e r r e d  t o  a s  t h e  
U G rou p .  I n  Group RN ( r e s t r i c t e d  n u m b ers )  _S was a l l o w e d  
t o  c h o o s e  any  l e t t e r  he  w i s h e d ,  b u t  was  t o l d  w h ic h  number t o
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w r i t e  down. S i m i l a r l y ,  Group RL ( r e s t r i c t e d  l e t t e r s )  c h o s e  
any num ber ,  b u t  was t o l d  w h ic h  l e t t e r  t o  r e c o r d .  And, f i n a l ­
l y ,  Group RNL ( r e s t r i c t e d  num bers  and l e t t e r s )  was t o l d  w h ic h  
number and l e t t e r  t o  r e c o r d .  A l l  o f  t h e  abov e  t h r e e  g r o u p s  
(RN, RL, RNL) had  t h e  5 0 : 5 0  p r o p o r t i o n  o f  p o s i t i v e  and n e g a ­
t i v e  i n s t a n c e s  im po sed  upon them  a s  was t h e  c a s e  i n  D u n c a n ' s  
e x p e r i m e n t .  T h e s e  g r o u p s  a r e  r e f e r r e d  t o  r e s p e c t i v e l y  a s  
RN50, RL50 and  RNL50.
The r e m a i n i n g  t h r e e  g r o u p s  ( a l s o  RN, RL, RNL) o p e r a t e d  
u n d e r  t h e  same c o n d i t i o n s  a s  t h o s e  s t a t e d  a b o v e .  However, 
t h e s e  t h r e e  g r o u p s  sa m p le d  t h e  same p r o p o r t i o n  o f  p o s i t i v e  
i n s t a n c e s  a s  t h a t  s a m p le d  by  t h e  U g r o u p .  S i m i l a r l y ,  t h e y  
a r e  r e f e r r e d  t o  a s  RN(U$),  RL(U^),  RNL(U^).  T h e s e  g r o u p s  
h a v e  b e e n  a d d ed  i n  o r d e r  t o  t e s t  t h e  c o n t e n t i o n  t h a t  D u n c a n ' s  
r e s u l t s  w e re  due  i n  p a r t  a t  l e a s t  t o  t h e  e f f e c t  o f  p r o p o r ­
t i o n  o f  p o s i t i v e  e x a m p le s  s a m p le d .
The t a s k  was t h e  same a s  t h a t  i n  t h e  Duncan s t u d y .  S 
w as  r e q u i r e d  t o  d i s c o v e r  t h e  p r i n c i p l e  " a n y  o f  t h e  even  
n u m b ers  ( 2 ,  4> 6 ,  $) may be p a i r e d  w i t h  any  o f  t h e  l e t t e r s  
A-E; a n d ,  any  o f  t h e  odd num bers  ( 1 ,  3 ,  5 ,  7) may be  p a i r e d  
w i t h  an y  o f  t h e  l e t t e r s  F - J , "  by  c r e a t i n g  n u m b e r - l e t t e r  p a i r s  
u n d e r  t h e  c o n d i t i o n s  s t a t e d  a b o v e .  B e f o r e  t h e  e x p e r i m e n t  b e ­
g a n  e a c h  J3 was g i v e n  i n s t r u c t i o n s  c o n c e r n i n g  t h e  e x p e r i m e n t a l  
t a s k ,  and  t h e  m ethod  he  was t o  employ d e p e n d i n g  upon  w h ic h
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g r o u p  he  was a s s i g n e d  ( s e e  A ppend ix  f o r  a  c o m p l e t e  s e t  o f  
i n s t r u c t i o n s ) .  Each  t r i a l  c o n s i s t e d  o f  t h e  c r e a t i o n  o f  a  
n u m b e r - l e t t e r  p a i r ,  f o l l o w e d  by e x p e r i m e n t e r  f e e d b a c k  a s  t o  
w h e t h e r  t h e  i n s t a n c e  was o r  was n o t  an  exam ple  o f  t h e  p r i n ­
c i p l e .  jS was a l l o w e d  t o  w o rk  a t  h i s  own p a c e ,  and  was a l l o w e d  
t o  g u e s s  a t  t h e  p r i n c i p l e  a t  any t i m e .  A f t e r  e a c h  g u e s s ,  E 
i n f o r m e d  3 w h e t h e r  t h e  h y p o t h e s i s  was c o r r e c t ,  p a r t i a l l y  
c o r r e c t  o r  w r o n g .  I f  _S h ad  n o t  s t a t e d  t h e  p r i n c i p l e  c o r r e c t l y  
a f t e r  25 m i n u t e s ,  he  was s t o p p e d  and r e c o r d e d  a s  a  n o n s o l v e r .  
A l l  o f  t h e  above  p r o c e d u r e s  w e re  r e p l i c a t i o n s  o f  t h e  Duncan 
s t u d y .  I n  a d d i t i o n ,  S was t o l d  a t  t h e  end o f  t h e  e x p e r i m e n t  
n o t  t o  d i s c u s s  t h e  n a t u r e  o f  t h e  e x p e r i m e n t  w i t h  o t h e r s .
M a t e r i a l s . The o n l y  m a t e r i a l s  r e q u i r e d  f o r  t h i s  e x p e r ­
im e n t  w e re  e x p e r i m e n t a l  s h e e t s  on w h ic h  j3 r e c o r d e d  h i s  
n u m b e r - l e t t e r  c h o i c e s .  T h e r e  w e re  two fo r m s  o f  t h i s  s h e e t .
On b o t h  fo r m s  o f  t h e  s h e e t ,  t h e  nu m bers  1 - 8  w e r e  p r i n t e d  h o r i ­
z o n t a l l y  i n  n o r m a l  o r d e r  i n  t h e  u p p e r  l e f t  c o r n e r  o f  t h e  s h e e t .  
The l e t t e r s  A -J ,  w e r e  p r i n t e d  h o r i z o n t a l l y  i n  n o r m a l  o r d e r  i n  
t h e  u p p e r  r i g h t  c o r n e r  o f  t h e  s h e e t .  One fo rm  o f  t h e  s h e e t  
c o n t a i n e d  t h e  nu m bers  and l e t t e r s  p r i n t e d  a t  t h e  t o p ,  w i t h  80 
b l a n k s  i n  f o u r  c o lu m n s  o f  t w e n t y  e a c h .  G roups  U, RN and RL 
u s e d  t h i s  f o r m .  The o t h e r  fo rm ,  w i t h  t h e  num bers  and l e t t e r s  
p r i n t e d  a t  t h e  t o p ,  c o n s i s t e d  o f  e i g h t y  b l a n k s ,  f o u r  co lum ns
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o f  t w e n t y  e a c h ,  w i t h  one o f  t h e  num bers  ( l - £ )  p r i n t e d  i n  e a c h  
b l a n k .  W i t h i n  any  b l o c k  o f  e i g h t  t r i a l s ,  e a c h  number  was u s e d  
once  w i t h  t h e  o n l y  r e s t r i c t i o n  t h a t  t h e  a s s i g n m e n t  o f  num bers  
w i t h i n  b l o c k s  be  r an d o m .  Group RNL u s e d  t h i s  f o r m .
H y p o t h e s e s . The p r e s e n t  s t u d y  f o r m u l a t e d  t h r e e  m a j o r  
s e t s  o f  h y p o t h e s e s  i n  o r d e r  t o  t e s t  t h e  c o n t e n t i o n  t h a t  t h e  
v a r i a n c e  o b t a i n e d  by  Duncan was a t  l e a s t  p a r t i a l l y  due  t o  d i f ­
f e r e n c e s  i n  p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  s a m p l e d .  The 
f i r s t  s e t  o f  t h e s e  h y p o t h e s e s  p r e d u c t e d  t h a t ,  a s  was t h e  c a s e  
i n  t h e  Duncan s t u d y ,  t h e  u n r e s t r i c t e d  g r o u p  ( g r o u p  U) would  
p e r f o r m  more e f f i c i e n t l y  t h a n  t h e  r e s t r i c t e d  g r o u p s  (w h ich  
w e r e  r e p l i c a t e s  o f  t h e  Duncan s t u d y :  RN50, RL50 and RNL50).
The s e c o n d  s e t  o f  h y p o t h e s e s ,  w h ic h  d i d  n o t  p r e d i c t  d i r e c ­
t i o n ,  t e s t e d  w h e t h e r  t h o s e  r e s t r i c t e d  g r o u p s  ( a d d e d  by t h e  
p r e s e n t  s t u d y )  t h a t  s a m p le d  t h e  same p r o p o r t i o n  o f  p o s i t i v e  
i n s t a n c e s  a s  t h e  u n r e s t r i c t e d  g ro u p  d i f f e r e d  i n  p e r f o r m a n c e  
f r o m  t h e  u n r e s t r i c t e d  g r o u p .  S i n c e  a l l  g r o u p s  i n  t h i s  s e t  
a r e  m a tc h e d  i n  t e r m s  o f  p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  
s a m p le d ,  t h i s  s e t  o f  h y p o t h e s e s  p r o v i d e d  an  u n c o n f o u n d e d  
t e s t  o f  t h e  e f f e c t i v e n e s s  o f  t h e  r e s t r i c t i o n  v a r i a b l e  (w h ich  
was D u n c a n ' s  p u r p o s e ) .
F i n a l l y ,  t h e  t h i r d  s e t  o f  h y p o t h e s e s  p r e d i c t e d  t h a t  t h o s e  
r e s t r i c t e d  g r o u p s  t h a t  s a m p le d  a h i g h e r  p r o p o r t i o n  o f  p o s i t i v e  
i n s t a n c e s  w o u ld  p e r f o r m  b e t t e r  t h a n  t h o s e  r e s t r i c t e d  g r o u p s
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s a m p l i n g  a  l o w e r  p r o p o r t i o n .  T h e s e  h y p o t h e s e s  w e r e  i n  k e e p i n g  
w i t h  e x p e r i m e n t a l  e v i d e n c e  c i t e d  p r e v i o u s l y  ( e . g . ,  H ov land  
and W e i s s ,  195 3 ;  Haygood and S t e v e n s o n ,  1 9 6 7 ) •  T h i s  s e t  o f  
h y p o t h e s e s  p r o v i d e d  a  t e s t  o f  w h e t h e r  t h e  p e r f o r m a n c e  o f  Dun­
c a n ' s  r e s t r i c t e d  g r o u p s  was i n  f a c t  i m p a i r e d  by t h e  a r b i t r a r ­
i l y  low p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  w h ic h  t h e y  s a m p le d .
R e s u l t s
As was m e n t i o n e d  p r e v i o u s l y ,  i n  o r d e r  t o  m a tch  t h e  t h r e e  
r e s t r i c t e d  g r o u p s ,  a d d ed  i n  t h e  p r e s e n t  s t u d y ,  w i t h  t h e  u n r e ­
s t r i c t e d  g r o u p  i n  t e r m s  o f  p o s i t i v e  i n s t a n c e s  s a m p le d ,  i t  was 
n e c e s s a r y  t o  r u n  t h e  U g r o u p  f i r s t .  Upon e x a m i n a t i o n  o f  t h e  
d a t a  f ro m  t h i s  g r o u p ,  i t  was f o u n d  t h a t  t h e  a v e r a g e  p r o p o r ­
t i o n  o f  p o s i t i v e  i n s t a n c e s  sam p le d  by _Ss i n  t h i s  g r o u p  was 
0 . 7 0 .  A c c o r d i n g l y ,  t h e  e x p e r i m e n t a l  c o n d i t i o n s  o f  t h e  t h r e e  
r e s t r i c t e d  g r o u p s  ad d ed  i n  t h i s  s t u d y ,  RN(U$), RL(U$),  and 
RNL(U$), w e r e  s u c h  t h a t  w i t h i n  a  b l o c k  o f  40 t r i a l s ,  70$ o f  t h e  
i n s t a n c e s  w e re  p o s i t i v e .  S i n c e ,  h o w e v e r ,  many _Ss i n  t h e s e  
t h r e e  g r o u p s  r e a c h e d  s o l u t i o n  p r i o r  t o  t r i a l  40 ,  t h e  p o s s i b i l ­
i t y  e x i s t e d  t h a t  t h e y  w e re  a c t u a l l y  s a m p l i n g  p r o p o r t i o n  o f  
p o s i t i v e  i n s t a n c e s  d i f f e r e n t  t h a n  t h e  i n t e n d e d  0 . 7 0 .  I n  o r d e r  
t o  t e s t  t h i s  p o s s i b i l i t y ,  a  z - t e s t  f o r  t h e  d i f f e r e n c e  b e tw e e n  
o b s e r v e d  and p r e d i c t e d  p r o p o r t i o n s  was a p p l i e d  t o  t h e  a v e r a g e  
p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  sa m p le d  w i t h i n  e a c h  o f  t h e  t h r e e  
g r o u p s  ( S p i e g e l ,  1 9 6 1 ) .  F o r  t h e  t h r e e  g r o u p s ,  R N (70$) ,  RL(70$) 
and  RNL(70$) ,  t h e  f o l l o w i n g  t w o - t a i l e d  p r o b a b i l i t y  l e v e l s
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a s s o c i a t e d  w i t h  t h e  o b s e r v e d  z - v a l u e s  w e re  f o u n d  r e s p e c t i v e l y :  
. 4 5 0 2 ,  .1 0 5 2  and . 4 5 0 2 ,  S i n c e  none  o f  t h e s e  p r o b a b i l i t y  l e v e l s  
ev en  r e m o t e l y  a p p r o a c h e d  c o n v e n t i o n a l  s i g n i f i c a n c e  l e v e l s ,  i t  
was c o n c l u d e d  t h a t  t h e  t h r e e  g r o u p s  w e r e  i n  f a c t  s a m p l i n g  t h e  
i n t e n d e d  p r o p o r t i o n s  o f  p o s i t i v e  i n s t a n c e s .
T h ose  Ss who f a i l e d  t o  r e a c h  s o l u t i o n  w i t h i n  t h e  r e q u i r e d  
t i m e  l i m i t  w e re  n o t  i n c l u d e d  i n  t h e  f i n a l  d a t a  a n a l y s i s .  One 
S was c l a s s i f i e d  a s  a  n o n - s o l v e r  i n  e a c h  o f  t h e  f o l l o w i n g  
g r o u p s :  U, R N (70$) ,  R L ( 7 0 $ ) ,  and RNL(70$) .  T h i s  c o n s t i t u t e d
a p r o p o r t i o n  o f  0 . 9 0  o f  Ss r e a c h i n g  s o l u t i o n  i n  t h o s e  g r o u p s  
s a m p l i n g  a  h i g h e r  p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s .  F o u r  
_Ss w e re  c l a s s f i e d  a s  n o n - s o l v e r s  i n  g r o u p  RN50, and g r o u p s  
RL50 and  RNL50 had  t h r e e  n o n - s o l v e r s  e a c h .  The p r o p o r t i o n  
o f  _Ss r e a c h i n g  s o l u t i o n  i n  t h e s e  g r o u p s  w e re  0 . 6 0 ,  0 . 7 0 ,  and 
0 . 7 0  r e s p e c t i v e l y .  I n  t h e  Duncan s t u d y  ( w h ic h  i n c l u d e d  o n l y  
g r o u p s  U, RN50, RL50, and  RNL50), t h e  p r o p o r t i o n  o f  s o l v e r s  
w e r e :  0 . 8 6 ,  0 . 5 2 , 0 . 5 4 ,  and  0 .7 4 «  I n  t h e  p r e s e n t  s t u d y  i t
was d e c i d e d  t o  d e t e r m i n e  w h e t h e r  t h e r e  was an e x t r a n e o u s  v a r ­
i a b l e  o p e r a t i n g  t h a t  c o u l d  a c c o u n t  f o r  t h e  d i f f e r e n t i a l  d r o p ­
o u t  r a t e  among t h e  g r o u p s  ( 0 . 9 0  o f  t h o s e  g r o u p s  s a m p l i n g  a 
h i g h e r  p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  s o l v e d  t h e  p r o b l e m ,  
w h i l e  o n l y  0 . 6 6  o f  t h o s e  Sis s a m p l i n g  t h e  l o w e r  p r o p o r t i o n  
r e a c h e d  s o l u t i o n ) .  I n  o r d e r  t o  a c h i e v e  t h i s ,  a  l a r g e  sa m p le  
b i n o m i a l  t e s t  was a p p l i e d  t o  t h e  p r o p o r t i o n  o f  _Ss w i t h i n  e a c h  
g r o u p  who s o l v e d  t h e  t a s k ,  ( S i e g e l ,  1 9 5 6 ) .  T h i s  p r o c e d u r e
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y i e l d e d  a  z - v a l u e  o f  1 . 1 0  (p  = . 1 3 5 7 ) ,  w h ic h  was n o n - s i g n i f i ­
c a n t .  I t  was c o n c l u d e d  t h a t  no e x t r a n e o u s  v a r i a b l e  was o p e r ­
a t i n g  t o  i n f l u e n c e  t h e  d i f f e r e n t i a l  d r o p - o u t  r a t e  among t h e  
g r o u p s .
The d a t a  o b t a i n e d  i n  t h i s  s t u d y  d i d  n o t  p e r m i t  a n a l y s i s  
by  p a r a m e t r i c  t e c h n i q u e s ,  a s  t h e r e  was t r u n c a t i o n  o f  t h e  d a t a  
im p o sed  by  t h e  25 m i n u t e  s o l u t i o n  t i m e  r e q u i r e m e n t .  The m e d ia n  
number  o f  p a i r s  t o  s o l u t i o n  f o r  t h e  Duncan and t h e  p r e s e n t  
s t u d y  a r e  r e p o r t e d  b e lo w .
Duncan D e r v in
G roups
U 3 9 . 5 3 4 . 0
RN50 9 2 . 0 5 4 .5
RL50 3 2 .0 4 7 . 0
RNL50 6 0 . 0 5 1 . 0
RN70 -------- 2 0 . 0
RL70 -------- 3 3 . 0
RNL70 -------- 3 4 . 0
An o v e r a l l  a n a l y s i s  o f  t h e  d a t a  was c a r r i e d  o u t  u s i n g  t h e  
K r u s k a l - W a l l i s  A n a l y s i s  o f  V a r i a n c e  by  Ranks on n u m b e r - l e t t e r  
p a i r s  t o  s o l u t i o n ,  (H=55*70 w i t h  6 d . f . ,  p < . 0 0 l ) .  I n  an  a t t e m p t  
t o  i s o l a t e  d i f f e r e n c e s  among t h e  g r o u p s ,  b a s e d  on t h e  above  r e ­
s u l t ,  t h r e e  s e p a r a t e  K r u s k a l - W a l l i s  t e s t s  w e re  p e r f o r m e d .
Each  o f  t h e s e  t h r e e  t e s t s  was  a p p l i e d  t o  - the  g r o u p s  i n  t h e  
t h r e e  s e t s  o f  p l a n n e d  c o m p a r i s o n s .  An a n a l y s i s  i n v o l v i n g  
g r o u p s  U, RN50, RL50, and RNL50 y i e l d e d  an  H o f  1 6 .0 2  ( d . f .  =
3 ,  p < . 0 l ) #  A g a in ,  i t  c a n  be a s s e r t e d  t h a t  t h e s e  f o u r  g r o u p s  
w e r e  d i f f e r e n t  i n  p e r f o r m a n c e  l e v e l s .  A n a l y s i s  i n v o l v i n g  g r o u p s
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U, RN(7C$ ) ,  and RNL(70#) p r o d u c e d  an H o f  6 . 5 3  ( d . f .  = 3 , '  
p < .  1 0 ) •  A p p a r e n t l y ,  t h e n ,  t h e s e  g r o u p s  w e re  n o t  s i g n i f i c a n t l y  
d i f f e r e n t  i n  t e r m s  o f  p e r f o r m a n c e .  F i n a l l y ,  t h e  a n a l y s i s  o f  
g r o u p s  RN( 70/6), RL(7C$ ) ,  RNL(70#) ,  RN50, RL50, and  RNL50 y i e l d e d  
an  H o f  2 2 . 0  ( d . f .  = 3,  p ^ . O O l ) .
On t h e  b a s i s  o f  t h e  r e s u l t s ,  i t  was  d e c i d e d  t o  p r o c e e d
w i t h  t h e  t h r e e  s e t s  o f  p l a n n e d  c o m p a r i s o n s ,  u s i n g  t h e  Mann- 
W h i tn e y  U t e s t  f o r  i n d e p e n d e n t  s a m p l e s .  T h i s  t e s t  i s  a n a l o g o u s  
t o  t h e  t - t e s t  f o r  u n c o r r e l a t e d  d a t a .
A l l  t h r e e  c o m p a r i s o n s  i n  t h e  f i r s t  s e t  w e re  s i g n i f i c a n t .
The d i f f e r e n c e  b e tw e e n  U and  RN50 y i e l d e d  a  U v a l u e  o f  9 . 0  
( n l  = 6 ,  n2 = 9 ,  p ^ . 0 2 5 ) .  The U v e r s u s  RL50 c o m p a r i s o n  p r o v i d e d  
a  U v a l u e  o f  1 2 . 0  ( n l  = 7 ,  n2 = 9 ,  p = . 0 2 5 ) .  F i n a l l y ,  t h e  d i f ­
f e r e n c e  b e tw e e n  U and RNL50 y i e l d e d  a  U v a l u e  o f  8 . 0  ( n l  = 7,  
n2 = 9 ,  p < . 0 l ) .  G iven  t h e  r e s u l t s  o f  t h e  above  t h r e e  c o m p a r i ­
s o n s ,  i t  was c o n c l u d e d  t h a t  t h e  U g r o u p  ( a s  Duncan f o u n d )  p e r ­
fo rm e d  s i g n i f i c a n t l y  b e t t e r  t h a n  t h o s e  r e s t r i c t e d  g r o u p s  w h ic h  
s a m p le d  a  p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  e q u a l  t o  . 5 0 .
The s e c o n d  s e t  o f  c o m p a r i s o n s  y i e l d e d  o n l y  one  c o m p a r i s o n
w h ic h  even  a p p r o a c h e d  s i g n i f i c a n c e .  The c o m p a r i s o n  b e tw e e n
U and  RN(70$) p r o d u c e d  a  U v a l u e  o f  1 9 . 0  ( n l  = 9 ,  n2 = 9 ,  
p < . 1 0 ) .  On t h e  b a s i s  o f  t h i s  s e t  o f  c o m p a r i s o n s ,  i t  was 
c o n c l u d e d  t h a t  t h e  U g r o u p  and g r o u p s  RN70, RL70, and RNL70 
w e r e  e s s e n t i a l l y  s i m i l a r  i n  t e r m s  o f  p e r f o r m a n c e .
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A l l  t h r e e  c o m p a r i s o n s  i n  t h e  t h i r d  s e t  w e re  s i g n i f i c a n t .
The c o m p a r i s o n  b e tw e e n  RN(70$) and RN50 y i e l d e d  a  U o f  2 . 0  ( n l  =
6 ,  n2 = 9 f p = . 0 0 1 ) .  The RL(70$) v e r s u s  RL50 c o m p a r i s o n  p r o d u c e d  
a  U o f  9«5 ( n l  = 7 ,  n2 = 9 ,  p < . 0 2 5 ) .  F i n a l l y ,  t h e  d i f f e r e n c e  
b e tw e e n  RNL(70^) and  RNL50 y i e l d e d  a  U o f  8 .5  ( n l  = 7 ,  n2 = 9 ,  
p < . 0 l ) .  T h ese  r e s u l t s  c o r r o b o r a t e d  t h e  p r e d i c t i o n  t h a t  t h o s e  
g r o u p s  s a m p l i n g  a  h i g h e r  p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  w o u ld  
p e r f o r m  b e t t e r  t h a n  t h o s e  s a m p l i n g  l o w e r  p r o p o r t i o n s .
D i s c u s s i o n
The p r e s e n t  s t u d y  r e p l i c a t e d  t h e  r e s u l t s  o b t a i n e d  by  Dun­
c a n .  T h a t  i s ,  t h e  U g r o u p  w as  f o u n d  t o  be  s u p e r i o r  t o  t h o s e  
r e s t r i c t e d  g r o u p s  s a m p l i n g  a  0 . 5 0  p r o p o r t i o n  o f  p o s i t i v e  
i n s t a n c e s .  F u r t h e r m o r e ,  t h o s e  r e s t r i c t e d  g r o u p s  w h ic h  
sa m p le d  a  0 . 7 0  p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  w e re  shown 
t o  be  s u p e r i o r  t o  t h e  r e s t r i c t e d  g r o u p s  s a m p l i n g  a  0 . 5 0  p r o ­
p o r t i o n .  The a t t e m p t  t o  d e m o n s t r a t e  d i f f e r e n c e s  b e tw e e n  t h e  
u n r e s t r i c t e d  and  r e s t r i c t e d  g r o u p s  m a tc h e d  f o r  p r o p o r t i o n  o f  
p o s i t i v e  i n s t a n c e s  sa m p le d  f a i l e d  t o  p r o d u c e  s i g n i f i c a n t  r e ­
s u l t s .
On t h e  b a s i s  o f  t h e  r e s u l t s  o f  t h e  p r e s e n t  s t u d y ,  i t  
a p p e a r s  r e a s o n a b l e  t o  c o n c l u d e  t h a t  t h e  e f f e c t s  o b t a i n e d  by 
Duncan w e re  c o n fo u n d e d  by  t h e  o p e r a t i o n  o f  t h e  v a r y i n g  p r o p o r ­
t i o n  o f  p o s i t i v e  i n s t a n c e s  sa m p le d  by  h i s  g r o u p s .  The r e s u l t s  
o f  t h e  s e p a r a t e  K r u s k a l - W a l l i s  a n a l y s i s  and  t h e  s e c o n d  s e t  o f
c o m p a r i s o n s  s u g g e s t s  t h a t  t h e  r e s t r i c t i o n  v a r i a b l e  d i d  n o t  
a c c o u n t  f o r  a  s i g n i f i c a n t  p r o p o r t i o n  o f  t h e  v a r i a n c e .  However, 
i n  a  s t u d y  by Hunt ( 1 9 6 5 ) ,  t h e  r e s t r i c t i o n  v a r i a b l e  was fo u n d  t o  
be  a  s i g n i f i c a n t  o n e .  I n  t h e  Hunt s t u d y ,  Ss w e r e  r e q u i r e d  t o  
l e a r n  an  a r t i f i c i a l  l a n g u a g e ,  i n v o l v i n g  l e t t e r  s t r i n g s ,  u n d e r  
e i t h e r  o f  two c o n d i t i o n s ,  a  s e l e c t i o n  o r  a  r e c e p t i o n  p a r a d i g m .  
E s s e n t i a l l y ,  t h e s e  two c o n d i t i o n s  a r e  s i m i l a r  t o  r e s t r i c t e d  
and u n r e s t r i c t e d  c o n d i t i o n s ;  s e l e c t i o n  b e i n g  u n r e s t r i c t e d  and 
r e c e p t i o n  b e i n g  r e s t r i c t e d .  From h i s  d a t a ,  Hunt c o n c l u d e d  
t h a t  t h o s e  j3s who w ere  f r e e  t o  c o n s t r u c t  and t e s t  t h e i r  own 
i n s t a n c e s  w e r e  more e f f i c i e n t  i n  s o l v i n g  t h e  t a s k .  S i n c e  
t h e  r e s u l t s  o f  t h e  p r e s e n t  s t u d y  and t h o s e  o b t a i n e d  by  Hunt 
a r e  d i r e c t l y  o p p o s e d ,  i t  a p p e a r s  t h a t  t h e  e f f e c t  o f  t h e  r e s t r i c ­
t i o n  v a r i a b l e  i s  n o t  g e n e r a l i z a b l e  t o  a l l  e x p e r i m e n t a l  t a s k s .
The t a s k  p e r f o r m e d  by Ss i n  t h e  Hunt e x p e r i m e n t  a p p e a r s  t o  be  
c o n s i d e r a b l y  more d i f f i c u l t  t h a n  t h a t  p e r f o r m e d  by  Ss i n  t h e  
p r e s e n t  s t u d y .  I t  w o u ld  seem t h e n  t h a t  t h e  r e s t r i c t i o n  v a r i a b l e  
i s  an  e f f e c t i v e  v a r i a b l e  i n  d i f f i c u l t  t a s k s ,  b u t  f a i l s  t o  h a v e  a  
s i g n i f i c a n t  e f f e c t  i n  e a s i e r  t a s k s  a s  t h e  one u t i l i z e d  i n  t h e  
p r e s e n t  s t u d y .  Two a d d i t i o n a l  s t u d i e s ,  H u t t e n l o c h e r  (1 9 6 2 )  
and M u rra y  and Gregg  ( 1 9 6 9 ) ,  i n  w h ic h  j3s l e a r n e d  a  s i n g l e  cue  
c o n c e p t  ( a g a i n  t h e  e x p e r i m e n t a l  t a s k  u t i l i z e d  i n  t h e s e  s t u d i e s  
a p p e a r s  t o  be  e a s i e r  t h a n  t h a t  o f  H u n t ’ s )  n o t  o n l y  f a i l e d  t o  
d e m o n s t r a t e  t h e  s u p e r i o r i t y  o f  t h e  p e r f o r m a n c e  o f  t h e  u n r e -
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s t r i c t e d  S s ,  b u t  f o u n d  t h a t  r e s t r i c t e d  Ss r e a c h e d  s o l u t i o n  
s i g n i f i c a n t l y  f a s t e r .  The r e s t r i c t i o n  v a r i a b l e  i s  a p p a r e n t l y  
t a s k  b o u n d .
A f u r t h e r  n e e d  a l s o  became a p p a r e n t  i n  t h e  c o u r s e  o f  t h e  
p r e s e n t  s t u d y .  I t  w o u ld  h a v e  b e en  d e s i r e a b l e  t o  be  a b l e  t o  
s t a t e  c o n f i d e n c e  i n t e r v a l s  f o r  d i f f e r e n c e s  b e tw e e n  m e d ia n  p a i r s  
t o  s o l u t i o n  among t h e  v a r i o u s  g r o u p s  i n  o r d e r  t o  e s t a b l i s h  i n ­
t e r v a l s  o f  t r u e  d i f f e r e n c e s  among t h e s e  g r o u p s .  At t h e  p r e s e n t  
t i m e ,  h o w e v e r ,  no s t a t i s t i c a l  p r o c e d u r e  e x i s t s  t h a t  a l l o w s  s u c h  
a s t a t e m e n t .  S i n c e  much o f  t h e  d a t a  o b t a i n e d  by p s y c h o l o g i s t s  
i s  n o n - p a r a m e t r i c  i n  n a t u r e ,  t h e  n e e d  f o r  t h e  d e v e l o p m e n t ^ o f  
su c h  a  p r o c e d u r e  i s  o v e r d u e .
F i n a l l y ,  s i n c e  t h o s e  r e s t r i c t e d  g r o u p s  s a m p l i n g  a  0 . 7 0  
p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  w e re  shown t o  be  s u p e r i o r  t o  
t h e  r e s t r i c t e d  g r o u p s  w h ic h  w e re  r e p l i c a t e s  o f  t h e  Duncan 
s t u d y ,  i t  a p p e a r s  t h a t  t h e  m a j o r  p o r t i o n  o f  t h e  v a r i a n c e  f o u n d  
i n  t h e  Duncan s t u d y  was a  r e s u l t  o f  t h e  p o s i t i v e  i n s t a n c e  v a r ­
i a b l e  and n o t  t h e  r e s t r i c t i o n  v a r i a b l e  a s  Duncan c o n c l u d e d .
F u t u r e  r e s e a r c h  i n  t h e  a r e a  o f  p r o b l e m  s o l v i n g  u s i n g  a 
r e s t r i c t i o n  v a r i a b l e  s h o u l d  make e v e r y  e f f o r t  t o  m a tch  t r e a t ­
ment  g r o u p s  f o r  p r o p o r t i o n  o f  p o s i t i v e  i n s t a n c e s  s a m p le d .
17.
R e f e r e n c e s
B o u rn e ,  L . E . ,  J r .  Human c o n c e p t u a l  b e h a v i o r . B o s t o n :  A l ly n
and Bacon,  196 6 .
Duncan,  D .F .  I n d u c t i o n  o f  a  p r i n c i p l e .  The Q u a r t e r l y  J o u r n a l  
o f  E x p e r i m e n t a l  P s y c h o l o g y , 1964 ,  16 ,  3 7 3 - 3 7 7 .
Haygood,  R . C . ,  & S t e v e n s o n ,  M. E f f e c t s  o f  p r o p o r t i o n  o f  p o s i ­
t i v e  i n s t a n c e s  upon  c o n c e p t  l e a r n i n g .  P s y c h o l o g i c a l  R e p o r t s ,  
1967 ,  20, 1 7 9 - 6 2 .
H o v la n d ,  C . I . ,  & W r i s s  W. T r a n s m i s s i o n  o f  i n f o r m a t i o n  c o n ­
c e r n i n g  c o n c e p t s  t h r o u g h  p o s i t i v e  and n e g a t i v e  i n s t a n c e s .  
J o u r n a l  o f  E x p e r i m e n t a l  P s y c h o l o g y ,  1953 ,  45 ,  1 7 5 - 6 2 .
H u n t ,  E . B.  S e l e c t i o n  and r e c e p t i o n  c o n d i t i o n s  i n  grammar and 
c o n c e p t  l e a r n i n g .  J o u r n a l  o f  v e r b a l  l e a r n i n g  and v e r b a l  
b e h a v i o r , 1 9 6 5 , 4(3TJ 211 - 2 1 5 .
H u t t e n l o c k e r , J .  E f f e c t s  o f  m a n i p u l a t i o n  o f  a t t r i b u t e s  on 
e f f i c i e n c y  o f  c o n c e p t  f o r m a t i o n .  P s y c h o l o g i c a l  R e p o r t s ,
1 9 6 2 , 1 0 , 503 - 5 0 9 .
S e i g e l ,  S.  N o n p a r a m e t r i c  s t a t i s t i c s  f o r  t h e  b e h a v i o r  s c i ­
e n c e s  . New Y o rk :  M c G r a w - R i l l ,  l 9  5 6 .
S p i e g e l ,  M.R. T h e o ry  and p r o b l e m s  o f  s t a t i s t i c s . New Y ork :  
M c G ra w -H i l l ,  196 1 .
Wason,  P . C .  On t h e  f a i l u r e  t o  e l i m i n a t e  h y p o t h e s e s  i n  a  c o n c e p ­
t u a l  t a s k .  The Q u a r t e r l y  J o u r n a l  o f  E x p e r i m e n t a l  P s y c h o ­
l o g y .  I 9 6 0 ,  12 ,  1 2 9 - 4 0 .
W e t h e r i c k ,  N. E.  E l i m i n a t i v e  and e n u m e r a t i v e  b e h a v i o r  i n  a  
c o n c e p t u a l  t a s k .  The Q u a r t e r l y  J o u r n a l  o f  E x p e r i m e n t a l  
P s y c h o l o g y , 1962 ,  14 ,  2 4 6 - 9 .
A ppend ix  A 
I n s t r u c t i o n s
See t h e s e  nu m bers  and  l e t t e r s ?  They h a v e  b e e n  p a i r e d  
a c c o r d i n g  t o  a  c e r t a i n  p r i n c i p l e ,  I  w a n t  yo u  t o  t r y  t o  d i s ­
c o v e r  w h a t  t h a t  p r i n c i p l e  i s .  T h i s  i s  t h e  way we w i l l  do i t ,
RL
I n  e a c h  o f  t h e  b l a n k s ,  I  w a n t  you t o  w r i t e  down 
any  number you  s e e  a t  t h e  t o p  o f  t h e  p a g e .  A f t e r  
y ou  h a v e  done  t h i s ,  s t a t e  t h e  number  a l o u d .  I  
w i l l  t h e n  t e l l  yo u  w h ic h  l e t t e r  t o  w r i t e  down i n  
t h a t  b l a n k .  I  w i l l  t h e n  t e l l  y o u  w h e t h e r  t h e  num­
b e r - l e t t e r  p a i r  i s  o r  i s  n o t  an  exam ple  o f  t h e  
p r i n c i p l e  I  h a v e  i n  m in d .
A f t e r  e a c h  p a i r  t h a t  i s  an exam ple  o f  t h e  p r i n c i p l e ,  
make a  c h e c k  m ark ,  so  t h a t  y o u  w i l l  remember  w h a t  
an exam ple  o f  t h e  p r i n c i p l e  l o o k s  l i k e .
RN
I n  e a c h  o f  t h e  b l a n k s ,  I  w a n t  you  t o  w r i t e  down any 
l e t t e r  t h a t  y o u  s e e  a t  t h e  t o p  o f  t h e  p a g e .  A f t e r  
you  h a v e  done  t h i s ,  s t a t e  t h e  l e t t e r  a l o u d .  I  w i l l  
t h e n  t e l l  you  w h ic h  number  t o  w r i t e  down i n  t h a t  
b l a n k .  I  w i l l  t h e n  t e l l  you  w h e t h e r  t h e  n u m b er -  
l e t t e r  p a i r  i s  o r  i s  n o t  an exam ple  o f  t h e  p r i n c i p l e  
I  h a v e  i n  m in d .
A f t e r  e a c h  p a i r  t h a t  i s  an  exam ple  o f  t h e  p r i n c i p l e ,  
make a c h e c k  m ark ,  so  t h a t  y o u  w i l l  remember w h a t  
an  exam ple  o f  t h e  p r i n c i p l e  l o o k s  l i k e .
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I n  e a c h  o f  t h e  b l a n k s ,  y o u  w i l l  s e e  t h a t  t h e r e  i s  
a  number  w r i t t e n  down. I  w a n t  you  t o  s t a t e  t h a t  num­
b e r  a l o u d .  I  w i l l  t h e n  t e l l  you  w h ic h  l e t t e r  t o  w r i t e  
down a f t e r  t h e  n u m b er .  I  w i l l  t h e n  t e l l  y o u  w h e t h e r  
t h e  n u m b e r - l e t t e r  p a i r  i s  o r  i s  n o t  an exam ple  o f  
t h e  p r i n c i p l e  I  h a v e  i n  m in d .
A f t e r  e a c h  p a i r  t h a t  i s  an e x a m p le ,  make a  c h e c k  mark 
so  y o u  w i l l  rem ember  w h a t  an exam ple  o f  t h e  p r i n c i p l e  
l o o k s  l i k e .
As so o n  a s  y o u  h a v e  any  i d e a  a s  t o  w h a t  t h e  p r i n c i p l e  i s ,
t e l l  me. I f  y o u  a r e  wrong o r  o n l y  p a r t l y  r i g h t ,  I  w i l l  t e l l  
y ou  s o ,  and we w i l l  c o n t i n u e  w i t h  t h e  p a i r s  u n t i l  you  w an t  
t o  make a n o t h e r  g u e s s  a s  t o  w h a t  t h e  p r i n c i p l e  i s .  T ry  t o  
d i s c o v e r  t h e  p r i n c i p l e  a s  so o n  a s  p o s s i b l e .  ‘As so o n  a s  y ou  
d i s c o v e r  t h e  p r i n c i p l e ,  t h e  e x p e r i m e n t  i s  f i n i s h e d .
A ppend ix  B 
D a t a  S h e e t s
A a  £ L Q £ ' f g h i j
27 --------------  m  --------------  u  -
2 2 .   42   6 2 -
23   43 --------------------  63 _
24 ------------  4/ -------------  64 -
25"-------------  45"-------------  6f -
2 6  -------------------  416 ------------------- 6 6  -
2  7 --------------------  4 7 ------------------  67 -
2 0  --------------  40 -------------- 60 -
2 4 -------------  4 ? ------------  6? -
32 --------------  5 5 -------------- 70 -
3 / --------------  57 --------------  7/ -
3 2 --------------  & --------------  72-
33 ------------- 53 --------- ,—  73
34 -------------  9 j  --------------  74
05"-------------  S5 ------------  7b
36 —  --------------  5 6 -------------------  7 6
3 7 -------------- 37-------------- 77
3 0 ---------------  5B  : 7g
^ ---------------- 5 4 ---------------  74
4 0 ___________ 6 0 __________  $ o .
A a  d  0 £'  F G H I  J
jL
A
SL
A
6
.2.
A
3
1
i.
ik.
1
21 
22-
23
2 4  
25" -A
1
5
lip  J L
1V  -
n  a
24 /
3 0  - £ .
3 /  - 4 .  
3 2  - 2 _
53 I
34 - 2.  
36 - £ -
^ 7 _ Z _
30 - A
54
4 0  _ £
4/ - £ -
42 - 2 -
43 -A  
4/ -^ -  
46" - 2 -
46 - i_
4 7  - £ -  
40 ~^-
4 4  - A —
50  A l .
51 -A.
SkAL 
53 A  
Pi A  
55 A
& a L
51A L
5 8 - A
5<1 - A
bo -A
U /
b l — A
63 —  £ -
6 4 - ^ -  
&T — i _
6 6  — ^—  
67 - X _  
6 6  —^ —
6 4  - £ -
7 0  — £ -
7/ - 2 -
i i - A -  
13 J -  
7 4 -2 -
7 ^
77— -^ 
7g ——
474
